Studies of body electrolyte composition in patients suffering from chronic airway obstruction have suggested that gross potassium depletion can occur. These studies have been confined to the measurement of exchangeable potassium (Ke) by the technique of isotope dilution after the administration of potassium-42 (42K), which has a half-life of 12 4 hours (Bauer et al., 1966; Telfer et al., 1968; Schloerb et al., 1970; Campbell et al., 1975; Telfer, Weiner, and Merrill, 1975) .
The interpretation of the results obtained by the isotope dilution technique is dependent on equilibration having been reached between the administered radioactive isotope and the native potassium. In the present study, the problem of equilibration was avoided by directly measuring the total body potassium (TBK) with a wholebody counter in a group of patients with cor pulmonale. The results were compared with predicted normal values.
PATIENTS
Twelve subjects, 11 men and one woman, were investigated. All had established irreversible airway obstruction, judged from spirometric testing, and chronic bronchitis according to the Medical Research Council questionnaire on respiratory symptoms (Medical Research Council, 1960) . Their mean age was 58 8 (range 49-75) years. All had previously had at least one episode of acute respiratory failure complicated by raised jugular venous pressure and peripheral oedema, but they were in a chronic compensated state of their respiratory disease and free from oedema. Subjects with a blood urea greater than 10 mmol/l were excluded. Ten patients were receiving drug therapy which was discontinued 12 hours before the study. Medications included digoxin, frusemide, Slow-K, spironolactone, beclomethasone. salbutamol, and thyroxine. The patient on beclomethasone had established irreversible airway obstruction with an FEV,/FVC ratio of 30% before and after bronchodilators. It was, therefore, thought to be justified to include her in our series. The subject on thyroxine was clinically and biochemically euthyroid, and thus there is no reason to suspect that this would alter the results. All patients were active and ambulant and had been on their usual diet and fluid intake before the beginning of the study. The clinical data are shown in Table I. TEST PROCEDURES Total body potassium was measured using the Merlin mobile whole-body monitor (Boddy, 1967) with a sodium iodide detector, 29-2 cm diameter by 102 cm deep. A shadow-shield surrounded the detector housed in a central turret. The shield is 708 10 cm thick lead bricks with a total weight of less than 8000 kg. The patient, lying supine on a motorized couch, passed beneath the detector and was scanned from head to feet. The output was taken to a TMC 400-channel pulse height analyser. After printout of the accumulated data, the patient adopted the prone position, the direction of travel of the couch was reversed, and the patient was scanned from feet to head. The data were again recorded, and mean values were obtained for the two positions. The sensitivity obtained was comparable with that of the conventional steel or lead room monitors. The subject counting rate in the potassium-40 photopeak was expressed as millimoles of potassium without the administration of a radioactive isotope using the procedure described by Boddy et al. (1971) . The estimated coefficient of variation of this procedure was shown to be 3-9% for a subject having 3600 mmol of potassium. Expected total body potassium for each subject was estimated from height and age, and age, height, and weight using the regression equations derived for a healthy population (Boddy et al., 1972a (Bauer et al., 1966; Telfer et al., 1968; Schloerb et al., 1970; Campbell et al., 1975; Telfer et al., 1975) . Our patients were clinically similar to those included in these other series and had similar blood gas abnormalities (Table IV) . The equilibration period used in these studies was 24 and 48 hours. Furthermore, as a result of demonstrating low exchangeable potassium in patients with chronic respiratory failure, Schloerb et~al. (1970) proceeded to correct the apparent potassium deficiency with potassium supplements while admitting that there was no evidence of functional improvement. It is, therefore, of considerable clinical importance to examine the relevance of low exchangeable potassium in patients with chronic airways obstruction, especially in the light of our results.
The difference between the results obtained for total body potassium and exchangeable potassium et al. (1972b) in patients with chronic renal failure. They compared total body potassium determined by whole-body monitoring with exchangeable potassium using 43K which has a half-life of 22 hours, in the same group of patients. Though total body potassium was within the normal range, the value for exchangeable potassium at 64 hours was 23% greater than that at 48 hours and 25-2% greater than that at 24 hours but still 14% less than the predicted normal value. It is possible that the exchangeable potassium is a smaller fraction of the total body potassium in patients with cor pulmonale than in healthy subjects. Studies in normal subjects have suggested that exchangeable potassium is 92% to 97% of total body potassium (Talso et al., 1960; Remenchik and Miller, 1962; Surveyor and Hughes, 1968) , whereas in patients with chronic renal failure, for example, exchangeable potassium at 24 hours was 60 7% of the total body potassium, and at 64 hours was 85 9%.
It is unlikely that diuretics or other drug therapy affected our results. Dargie et al. (1974) showed that patients with essential hypertension and normal renal function, who had been on 40 mg frusemide daily with or without potassium supplementation, showed no evidence of depletion of total body potassium.
Other workers have suggested that the low values obtained for exchangeable potassium could be explained by changes in body weight. Campbell et al. (1975) The results obtained for total body potassium and exchangeable potassium in patients with cor pulmonale are conflicting. It may be that a longer equilibration period is required or that the exchangeable potassium fraction is smaller in patients with chronic respiratory disease, and that these are the main reasons for the disparity between total body potassium measured in the whole-body monitor and exchangeable potassium measured by the isotope dilution technique. 
